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12. Type : rosa, ae, f. : la rose, une rose.

14. Dea, deae, f.

1" | DECLINAISON DES NOMS
(FEMININS — quelques masculins)

SINGULIER - NOMINATIF rosa -a
VOCATIF rosa -a
ACCUSATIF rosam -am
GENITIF rosae -ae
DATIF rosae -ae
ABLATIF rosa -a

PLURIEL - NOMINATIF rosae -ae
VOCATIF rosae -ae
ACCUSATIF rosas -as
GENITIF rosdrum -drum
DATIF rosis =is
ABLATIF | rosis -is

PARTICULARITES DE LA I~ DECLINAISON

13. Familia, ae, f. : famille a gardé un génitif sg. archaique en -as dans

materfamilias, matrisfamilias, f.

paterfamilias, patrisfamilias, m.
mére de famille

pere de famille

: déesse et filia, ae, f.: fille font au datif et 3 I'ablatif pluriels
bus quand il faut éviter une confusion avec le dat.-abl. pl. de
dieu et filius, ii, m. : fils.

Deis et dedbus : Aux dieux et aux déesses.
Filiis et filidbus : Aux fils et aux filles.

2 Mais on peut trouver deis, filiis venant de dea, filia, s'il n'y a pas de risque de confusion.

dedbus et f
deus, dei, m. :

I5. Formes poétiques : gén. sg. en -4i au lieu de -ae  : terrai

gén. pl. en -um au lieu de -arum : agricolum. 1 /30



This talk

1. Why am | interested in data management ?

2. Current problems

3. Data principles and concrete step to apply them
4. The Paralex standard for inflected lexicons
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Why?



Variability in paradigm sizes

Vietnamese: 1 form  English: 5 forms French: Archi:
.. form
orms
| study
) : (Dagestan)
| study PRS stadr
(2) T6i danghoc PRS.35G  stadiz
| FUT study
‘I will study’ PST stadid
(3) T6ida hoc PST.PART  stadid
| PST study
PRS.PART  stadiIn

‘| studied’
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Variability in paradigm structures

Walpiri (Australia)

English

‘ , wati ‘one man’
cat one cat - . ,

‘ ' wati-jarra  ‘two men
cat-s many cats . . ,

wati-patu  ‘several men

Yei (New Guinea) Nuer (Soudan)
ya-mdad-a ‘one sat’ turbil ‘one cat’
ye-mdad-ane ‘two sat’ turbieel ‘of a cat’

ye-mdad-a ‘many sat’ tuarbiceli ‘many cats’
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Research questions

(1) What is possible?
characterize the variability space

(2) What is observed ?
Find macro-linguistic variation distributions

(3) Why? .
Testable hypotheses on cognition, cultural evolution, communication
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Computational methodology

morphological
analyses

7 =3 | Analyse |=—> 7 =3 | Measure

Large scale & high resolution multivariate typology:

Lexical data Comparisons

* Precise, high quality data;
e Automated linguistic analyses

e Quantitative measurements
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Why not the unimorph datasets ?
Kirov et al. (2016) and Batsuren et al. (2022):

haarama olete haaranud V;ACT;PRS;PRF;PO0S;IND;2;PL

haarama ei olevat haaranud V;ACT; PRS; PRF; NEG; QUOT

haarama oleks haaratud V;PASS;PRS;PRF;P0S;COND
haarasin 3 G
haaratakse ; ;PRS; POS;
haaranud V. PTCP ACT; PST . .
haaratagu V; PASS; PRS; POS; IMP [ ] d d g
argu haaraku V;ACT;PRS;NEG; IMP; 3;SG Crow source Orl In
oli haaratud ; . . . .
haarasime V;ACT; PST POS; IND 1;PL
ei olnud haaranud V;ACT; PST; PRF; NEG; IND L4 MI n I mallst’ Canonlcal Stru Ctu re
oleksid haaranud V;ACT;PRS ; PRF; POS; COND; 2; SG
olgu haaranud  V;ACT;PRS;PRF;POS;IMP;PL
oli haaranud V;ACT; PRS; PRF; POS; COND; 3; PL [ ]

haarataks V; PASS; PRS ; POS ; COND

Strictly orthographic
haaraksime V;ACT; PRS; POS; COND; 1;PL .
frov ke VIR S 12,0 Large but noisy

haarab V;ACT;PRS;P0OS;IND;3
haaravat V;ACT; PRS; POS; QUOT
argu haaraku  V;ACT;PRS;NEG;IMP;3;PL
olgu haaranud  V;ACT;PRS;PRF;P0S;IMP;SG
haarati V;PASS;PST;PO0S; IND
ei haaravat V;ACT; PRS; NEG; QUOT
ei oleks haaratud V; PASS ; PRS;; PRF; NEG ; COND
ei haaranud V;ACT; PST;NEG; IND
ei olevat haaratud V;PASS; PRS'PRF;NEG;OUUT
ei haaraks V; ACT PRS PRF; PO! (1] 1SG
haaratud V.PTCP;PASS;PST . . .
olid haaranud  V;ACT;PRS;PRF;POS; CON H .
Sles b2 e https://unimorph.github.io/
olite haaranud \/;ACT;PRS;PRF;PO ; OND; ;
ei haaratud V;PASS; PST; NEG; IND
oleksite haaranud CT;PR
haarav V.PTCP;ACT;PRS
haaraku V;ACT;PRS;P0S; IMP;3;SG
haarama haarama V;NFIN
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Problems



Culture

“You can also collect butterflies and make many observations.

If you like butterflies, that’s fine; but such work must not be con-

founded with research, which is concerned to discover explanatory
principles of some depth and fails if it does not do so.”

ChomsRy and Ronat, 1979, p. 57
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Coverage
Grambank (Skirgard et al., 2023): https://grambank.clld.org/
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https://grambank.clld.org/

Consistency and machine-readability

Gap between human- and machine-readability:
* Formats
* Coding

e Down to details of encoding
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Commensurability

e Linguistic data are analyses
¢ Information of absence vs absence of information

e Interpretation of coding schemes
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Durability

Romance Verbal Inflection Dataset 2.0 Surrey Morphological Complexity
Beniamine et al (2020) Database

Data imprisoned within its own Data initially published in Flash,
website unsupported since 2021.

web scraping, cleaning, Data archeology, cleaning,
normalisation, standardisation, updating, normalisation,
publication publication

https://doi.org/10.5281/zenodo.4039059 http://dx.doi.org/10.15126/SMG.23/1
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Technical skills

Rarely do we teach linguistics students about:

Machine readable formats (xml, json, csv)

* Versioning (git)

Data cleaning, validation, testing

Metadata, standards

13/30



Some solutions



Data principles

SFA LR

Findable Accessible Interoperable Reusable
an Y

Collective  Authority Responsibility Ethics

Benefit to Control

d

S % OPEN DATA
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Some | Paralex collaborators

Cormac Anderson Jules Bouton Mae Carroll Borja Herce

Matteo Pellegrini

Erich Round
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DeAR Principles

* Decentralized
® Centralized data is neither robust nor long-lasting
® |nternational collaboration must be incentivised

e Automatically validated
® Manual curation of large datasets is necessary but error-prone
® Automatic quality control of structure and content is crucial

* Revisable
® Data evolves, its presentation must be updateable
® Seamless updates of showcases can be generated from a single data source

Beniamine et al 2023. Paralex: a DeAR standard for rich lexicons of
inflected forms. ISMo: International Symposium of Morphology.
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Solutions

To publish high quality, easily citable, scientifically impactful data, useful
for the long term:

Creation Publication

* Versioning Documentation

* Metadata * Licenses
e Standards * Archived downloads
* Linked data - DOIs

e Validation Continuous pipelines
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Standards

e Metric systems * Frictionless (json)
* Leipzig glossing rules * Dublin Core (xml)

* I1SO 639 (langues)
* SO 3166 (pays)

For datasets

 Text Encoding Initiative (TEI,
XML)

e CLDF
e CONLL-U

e Paralex!
18/30



The Paralex standard



HOW_ STANDARDS PROLIFERATE:

(462 A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

SITUATION:

THERE ARE
4 COMPETING
STANDARDS.

W7 RiDicuLous!

WE NEED To DEVELORP
ONE UNIVERSAL STANDARD
THAT COVERS EVERYONES
USE CASES. YERH!

5]

SITUATION:

THERE. ARE
|5 COMPETING
STANDARDS.
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Paralex

http://www.paralex-standard.org

sbeniamine/paralex

Paralex X0 %1
Paralex . H H H
’ Paralex: lexicons of morphological paradigms
ome
Standard
Specs
Ontology
Paralex is a standard for morphological lexicons which document inflectional paradigms.
Background >
Tutorial > It strives to provide data which is FAIR, so it can be used automatically, CARE, so it respects and
Datasets empowers language communities, and DeAR (our own set of principles), so we can create a
Changelog virtuous data ecosystem. It was inspired by the Cross-Linguistic Data Formats (CLDF) standard,

and adheres to a similar philosophy. We aim to keep the two standards compatible in order to
facilitate inter-operability.

LINKED DATA METADATA

o
o —



http://www.paralex-standard.org

Paralex
LINKED DATA METADATA

O
'ee Al L
B B
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Relational schema

form_id lexeme cell phon_form orth_form
f1 CHANTER  PRS.IND.1.SG fat chante
17A CHANTER  PRS.INDA.PL fats chantons
f60 PELER PRS.IND.1.SG pel péle
f6s PELER PRS.IND.1.PL pol3 pelons
foo FINIR PRS.IND.1.SG fini finis
foy FINIR PRS.INDA.PL  finis) finis

form_id &

exeme
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Relational schema
form_id lexeme cell phon_form orth_form [ leemes |

—t= lexeme_ id 2

fa CHANTER = PRS.IND.1.SG fat chante

A CHANTER  PRS.IND.1.PL Jats chantons e
feo PELER  PRS.IND.1.SG pel péle
fés PELER PRS.IND.1.PL pol pelons

foo FINIR PRS.IND.1.SG fini finis POS

foy FINIR PRS.INDA.PL  finis) finis comment

lexeme_id inflection_class gloss

form_id &

CHANTER groupe-1 to eat
PELER groupe-1 to peel
FINIR groupe-2 to end

exeme fr——t
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Relational schema
EN

cell_id & string —T

POS
unimorph
ud

comment

cell_id

unimorph POS

IND.PRS.1.SG
IND.PRS.1.PL

V;IND;PRS;1;,SG  verb
V;IND;PRS;1;PL  verb

form_id & string

i lexeme_id &

nflection_class
meaning
gloss

POS

comment

exeme String b—“
cell string

phon_form string

orth_form string
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Relational schema

cell_id GRACE flexique  unimorph ud ftb

COND.PRSA.PL  Vmcpip- condapl  V;COND;1;PL Mood=Cnd|Number=Plur|Person=1|Tense=Pres m=cond|n=p|p=1|t=pst
COND.PRS.SG  Vmcp1s-  condasg  V;COND;1;SG Mood=Cnd|Number=Sing|Person=1|Tense=Pres m=cond|n=s|p=1|t=pst
COND.PRS.2.PL  Vmcp2p- cond.2pl V;COND;2;PL Mood=Cnd|Number=Plur|Person=2|Tense=Pres m=cond|n=p|p=2|t=pst
COND.PRS.2.5G Vmcp2s-  cond.2sg V;COND;2;SG Mood=Cnd|Number=Sing|Person=2|Tense=Pres m=cond|n=s|p=2|t=pst
COND.PRS.3.PL Vmcp3p- cond.3pl V;COND;3;PL Mood=Cnd|Number=Plur|Person=3|Tense=Pres m=cond|n=p|p=3|t=pst
COND.PRS.3.56 Vmcp3s- cond.3sg V;COND;3;SG Mood=Cnd|Number=Sing|Person=3|Tense=Pres m=cond|n=s|p=3|t=pst
IND.FUT.1.PL Vmifip-  futapl V;IND;FUT;1;PL Mood=Ind|Number=Plur|Person=1|Tense=Fut m=ind|n=p|p=1lt=fut
IND.FUT.1.SG Vmifis- futasg V;IND;FUT;1;SG Mood=Ind|Number=Sing|Person=1|Tense=Fut ~ m=ind|n=s|p=1|t=fut
IND.FUT.2.PL Vmif2p-  fut.2pl V;IND;FUT;2;PL Mood=Ind|Number=Plur|Person=2|Tense=Fut m=ind|n=p|p=2[t=fut
IND.FUT.2.SG Vmif2s- fut.2sg V;IND;FUT;2;SG Mood=Ind|Number=Sing|Person=2|Tense=Fut ~ m=ind|n=s|p=2|t=fut
IND.FUT.3.PL Vmif3p-  fut.3pl V;IND;FUT;3;PL Mood=Ind|Number=Plur|Person=3|Tense=Fut m=ind|n=p|p=3|t=fut
IND.FUT.3.56  Vmif3s- fut.3sg  V;IND;FUT;3;SG Mood=Ind|Number=Sing|Person=3|Tense=Fut ~ m=ind|n=s|p=3]t=fut
IMP.PRS.1.PL Vmmp1p- impapl  V;POS;IMP;1;PL Mood=Imp|Number=Plur|Person=1|Tense=Pres m=Imp|n=p|p=1|t=pst
IMP.PRS.2.PL  Vmmp2p- imp.2pl  V;POS;IMP;2;PL Mood=Imp|Number=Plur|Person=2|Tense=Pres m=Imp|n=p|p=2|t=pst
IMP.PRS.2.5G  Vmmp2s- imp.2sg  V;POS;IMP;2;SG Mood=Imp|Number=Sing|Person=2|Tense=Pres m=Imp|n=s|p=2|t=pst
INF vmn—- inf V;NFIN VerbForm=Inf m=inf

IND.IPFVA.PL  Vmiitp-  ipfvapl  V;IND;PST;:;PL;IPFV  Mood=Ind|Number=Plur|Person=1|Tense=lmp  m=ind|n=p|p=1|t=Imp
IND.IPFVA.SG  Vmii1s- ipfvasg  V;IND;PST;1;SG;IPFV  Mood=Ind|Number=Sing|Person=1|Tense=Imp  m=ind|n=s|p=1|t=Imp
IND.IPFV.2.PL  Vmii2p-  ipfv2pl  V;IND;PST;2;PL;IPFV  Mood=Ind|Number=Plur|Person=2|Tense=Imp  m=indIn=p|p=2|t=Imp
IND.IPFV.2.5G  Vmii2s- m=ind|n=s|p=2[t=Imp

ipfv.2sg

V;IND;PST:2;5G;IPFV

Mood=Ind|Number=Sing|Person=2|Tense=Imp
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Vocabulary relations

form_id lexeme cell phon_form
form_158742 mésuser ptcp.pstf.pl mEzyze
form_819 aboyer ind.prsapl abwajd
form_s1745  chroniquer cond.prsa.sg ksOnikasE
form_91334 détricoter ind.pst3.pl dEtsikOtEs
form_197935 refleurir imp.prs.2.sg BaflQui
form_122951 galvaniser ind.pst.3.sg galvaniza
form_11785  anoblir ind.prs.2.pl anOblise
form_99328 encourager ind.prs.2.pl dkusagze
form_237143 surprendre sbjv.prsapl syspsanj)
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Vocabulary relations
ECR EE

cell_id & string freq_id & string lexeme_id 2 —
value_id 2 string unimorph string lexeme SHFNE P SE— e
label String ud string farm g By il .
feature SUring comment string IH.‘L‘IUL‘HLy number Bas ——
comment tring I .
POS tring
cananical_order eger

form_id 2 string =+

cell string b_j—i- sound_id £ string
grapheme_id 2 string phon_form String label string
comment strin _.L orth_form string comment string

'
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Frequencies

We need frequencies to go beyond idealized paradigm tables:
e Effect on paradigm structure
e Studying non-canonical phenomena
But obtaining good frequencies is hard:
A Skewed frequencies in annotated corpora
B Syncretic forms within lexemes
C Homonymous forms across lexemes
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Orthographic tokens and inflected forms

(4) a. Elle savait que vous veniez
she.3SG.F knew.IMP.3SG COMP you.2PL come.IND.IPFV.2PL
‘She knew that you were coming/
b. 1l faudrait que vous veniez
one.3sG.M must.COND.35G COMP you.2PL come.SBJV.PRS.2PL

‘You should come!

(5) a. Je comparais devant une cour [...] (COMPARAITRE)
|1SG appear.IND.PRS1.SG before a  court
‘I appear before a court’
b. Je comparais juste les tailles ! (COMPARER)
11SG compare.IND.IPFVA.SG only the sizes !
‘I was only comparing sizes’!

From Open Subtitles (Lison and Tiedemann, 2016) 25/30



Vlexique creation

s
%= merge
lm:gtaphit paradigms & standardize

Artificial
sentences

Viexique 2.0

frequencies

o,
X Specialized

tagger

Beniamine, Coavoux & Bonami (2024). Vlexique2.0: A rich lexicon of French verbal inflection with form-level

frequencies. 21st International Morphology Meeting, Aug 2024, Vienna, Austria. hal-04689352 26/30



Generated websites
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Documentation and data sheet

Viexique

Docs
vome Data set name: Vlexique: French Verbal Paradigms in Phonemic Notation

cusn i e o s o o DOCUMENt analytical choices

Data Sheet doi.01g/10.5281/zenodo. 10638682
Metada: . .
R;:e:;s Data set developer(s): Sacha Beniamine [ ] D O C u m e n t a ny h es | tatl 0 n S 0 r

Data sheet author(s): Sacha Beniamine

decisions in coding

Motivation Data sheet: targeted questions
For what purpose was the dataset created? Was there a specific task in mind? Was there a m ixi n g d ata State m e nts ( Be n d e r

specific gap that needed to be filled? Please provide a description.

This dataset was created in order to provide data on French Verbal Inflection. It is intended for a n d Fri e d m a n 2 01 8) & d ata
?

use in NLP and linguistic investigation.

Who created the dataset (for example, which team, research group) and on behalf of which S h e ets (G e b ru et a L’ 2 021 )

entity (for example, company, institution, organization)?

This dataset was created by Sacha Beniamine’, Maximin Coavoux?, and Olivier Bonami®. It is
largely based on Flexique v.1.3; tself derived from Lexique. Orthographic forms are taken from
Démonette.

Affiliations: *Surrey Morphology Group, University of Surrey, United Kingdom 2Univ. Grenoble
Alpes, CNRS, Grenoble INP, LIG, 38000 Grenoble, France *Laboratoire de Linguistique Formelle,
Université Paris Cité, France
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Current coverage

Mongolia
3

North)
Pacific

#ostralia

I Yam (more1255) M Pama-Nyungan (pama1250) M Uralic (ural1272) 1 Indo-European (indo1319)
I otomanguean (otom1299) [ Atlantic-Congo (atla1278) M sino-Tibetan (sino1245) | Afro-Asiatic (afro1255)
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Conclusion

Computational linguistics benefits from datasets which are:
® high quality
* long lasting
® open, FAIR, CARE, & DeAR

* Large noisy datasets are not enough

A crucial point is to lower the technical bar

Good data are among the most important contributions we can make
to linguistics
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Conclusion

Computational linguistics benefits from datasets which are:
® high quality
* long lasting
® open, FAIR, CARE, & DeAR

* Large noisy datasets are not enough

A crucial point is to lower the technical bar

Good data are among the most important contributions we can make
to linguistics

Thanks!
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